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Abstract: 

PROBLEM TO BE SOLVED: To provide a protective film for a polarizing plate which is less in 
loss, high in an yield and low in a cost by attaining the compatibility of flawing resistance with 
an antistatic property and the polarizing plate formed by using this film. 



SOLUTION: This protective film and polarizing plate have antistatic layers contg. ionomer 
conductive polymers and hydrophobic binders or the antistatic layers contg. quaternary 
ammonium cation conductive polymers having polymer molecule crosslinking on one surface 
of transparent plastic films, have cured film layers formed by irradiating the layers contg. UV 
curing resin compsn. with UV rays to cure the compsn. on these antistatic layers and have 
easily adhesive layers contg. hydrophilic polymers on the other surfaces or PVA hydrophilic 
layers on these easily adhesive layers. The protective film for the polarizing plate is used for 
the polarizing plate used for a liquid crystal display device panel, by which the low-loss and 
inexpensive polarizing plate substantially free from rubbing flaws and pickup of dust is 
provided. 
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* [I P ~ 2 1 ] £290 g^fc 0 
[0 16 8] ±|E^ffit^lE«t^*V^IB«*<t-&«|^ 

10 [0 16 9] *&m<D&WL'&#ftmmft : 7 J r>y*X&& 
J: o T £ tifc^ic fcykftWcWn t LtS^Cfir 

tcTir hvtrr&frU y /UT-S^ttbfc**/ 
Kfrx.* «t 5fc£3o b^bzK^KfSfc bTfiJ/Bbfci* 

f/l/x- -7VK uy^y n-;U^/7tf - 1- 

bti* mz*9 s—sis, ^9 y—jvtm^ bv\ 

bt\ 

[0 17 0] fc*5, ttmt&Wot bT, TffiHP- 1 , 
HP-2, HP-3MK- 1 Srffl^"C«iS<7?*P<H:tt 
30 ^<*:bfc 0 HP - ln^^U^^/^^mtMyK^^^ 
>»4:S:3e«fei2:J:5*S-&bTf»bn, HP-2MH 
P- 3^4»{fctt±lE-&figj£co*j5feSrfc , t > v^Sr fcK J: 

[0171] 
Ht2 3] 



(30) WM¥9-2 0 3 8 1 0 
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HP-1 



HP-2 



f 



HP-3 



COOH 

(hyq^B^MSit) 
SO s Na 



COOC 4 H 9 (n) 



q,/<fe=75:25(S»l±) 



CH a Cf 
CH 3 



COOCHzCHa-N— CaHs COoV \ 
C 2 H* V- / 

qiyq*=70:30 



K-1 



CH, 

CnHsaCONHCHaCHzCHa— CH 3 



CI 



[0172] m^mmit\mmmm *3bw*>#* 
[oi7 3] **m«fti7^ y^9u*^*»iBii, 

— , t>U<tt^u*y^— S:SJc£$-frT#e>ixfc^fifc* 
t Kn^^f^r^ y K 2-t Kn 

3->:r.?vi^ ^ y h (^rry y b\az* 9 
? y hSrS^-rs tcoi: itry y h 

-151110*) o 

[0174] &ftmmk%ntf y ^-xtsut ? yi/-h^ 

ttt^3 (0Hx.fi, #W10g5 9-15 1112*) o 

[0175] *^j|ft«fti!3i**^r ^ y u~ h^«tjm 



- 1 0 5 7 3 8*) 0 Z<Dft&l&M#ifflkVX^ 

[0176] sfc, mft&m4iMrtv*—/i'T? y 

h^WJIB^ftttMt ttli, h y *^n— /i^n^oy f> 

yr^yu— k ^hyyf n^7 p p^yrh77^ 
y U" — k -<>^j.y ^ y h— h y y - k ^ 

y^xy^ y h77^ y K >^-<>^rc y 

^ y /U^^ri^T^ y U— K T )V3c)V^:^Js<^$ 

^-y ^y h~ j\"*is#T9 y u— h^Sraptf 6r. t^sm 

t Kn^y/<y/7x/y, ; t7^hy, a— 7^ 
pJryAx7f /U, 7^ h 9 7* y 7 9 i^^e / r <Y 

{£ffl<7>[^ hy^5vi-T^>\ hy 

[0177] fr%w<o%ftmmfc&mmmi&.mzm\,^ 

m IT 0 . 1-15 aSSBT'fc D, »SL<lii-io 



(31) 
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[oi7 8] *&w<D%ftm&ik&mm&ytmk&fofc 
js\ fSBE*«*r, *flE7k«*r, iftE*«*i\ @«ee7K#i 

*]\ #—7$>T—?iT* y fjvs^sf K7^, ^rir/ 
^yv^iotJIftiJi^ BKJW3tl:tt2 0 — 1 0 0 0 

OmJ/cm 2 gffitott<, ff^KIt 50-2 
0 0 0mj/cm 2 m iE*#M6««*^"5rW3t*l 

[0 17 9] *»W<DW<LS«**r, 

A, *yu^. i/t^y, SftK^^'>!?A^S:^tf sni: 
JJB*&*. ^!i^7- **-h»ffi»*, 

^»/ib*&*. *9s^*»jib»*, ^y^-u:?^ ^aMft 
# y >r s k*»ji6»** &*t^tt*y#^^^> 

LtB, 0. 0 1 

n m- 1 0 fi mffifc *9 , X^IKff^WffilijAM^tKffi?- 

0. 1-2 0fi*gB££5 £ 5 ^E-&-fa - £ * s a* b 

«fflBffi/&#? 1 0 0 SlSBidS* LT 1 — 15 fi*8B^S0iB 

iSjfttflO. 0 1/xm-5/xm, ffljgifi^ 1 0 0 liS 
CTITO. 1 ~5fifigBtf*#igT*fc5 e 
[0 18 0] #3593tt, **W<^»«BSih«<^±^, m 

o/V-^, >^y~-yK n^^rU-y — yK 
^^U-^i/y ^ y — yK T1rh>\ yfyuxf/^h 
^ yf/Ky/fyu^hy, n^^riT-y >% pgg 

^y 3— yl^y ^yl^c — tvK ->^n^^i7-V, ^3MJ- 
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»i:LTl4 5fc^ tt»I8BWl:4 5ffSL^ 0 
Miii, ^fiSfn— oco^y-?-— t lt, y^- 
yUT^ y K =.<7-;i'T# V K 7^7^ y u 
— K KgEtf^/K ^yy^7^!il/-K v^n-^ 
y;^7^ y h , 7fi/y|w-M/Hyv-^ 

^y-7-^LT, i/y^|j3-yu^7^Du-h, 

t'l/y^jj n — yUv>T^ y K v^tr^yu^v-fef 
^ 1, 4-S/^P^*fyy7^3U-h, 1, 4- 
10 y^D^y/Uy^Wy7^!i^K HUfctJCD h y 

yfD^i/7 p p/Nyhli7^!ii/-h, -<^^^.y^y 
h-y^ir N^T^ y yu^^yu^apif 5 £ t^ffl*, 

IIBiBjStt^iK^+^H^ftaftti 0-9 5lt%t 
ix5 0 *^l»Wfttt«IBiB^»S:«rfibftv^ 
[0181] **W^*^i»w>fttt»/IB»fi8;%S6*»^ 

20 M^&^bTii, ^7tT7a- * — , t 0 ~7— =z — * 

^*n<^*ffi*ffli^r. fc^ttl*s„ i*t(io. 1-3 

0 jExm^jga-C, »*l<tt, 0. 5 — 15/zm^fo 
[0 18 2] $ 

30 [0183] *^PJl(7)M7fe*«^^ -Y ^^XVfllJbtES: 
Lt»i/^;KiyN y ^ y^!7 - ^ucoX b tc^rt 

d-e. **W^*^jB«fttt»J!Bffi^»&^*^5S^ 
fig W b^t: $ -frfc W^tSJHW ^ i«5 » ^6 

fc*^, ^^Wbtt^Bm^^yt^b^^ff^i^ 
«f-*^j»Ki|Xffl**^j»«S!^ttt»JIBffl^*^$*^T 



40 * ^ -f yv^(^§^ ^mftm»&i&m t mm^ t 

[0184] ^ 7c^!>fb: ^ ^xtc/I (7) WHftti ^ ^ ^ 5 7t ^) 

4, 4' -ftty (6 - t - 3 -y ^yt^-y ^y — 
;v) , 4, 4' -tr^y-r^t^ (6-t-^/u-3 
-yf^7xy^) , 1, 3, 5 - h U 7; (3, 5- 
50 y- t - 7^/1^-4 - KD^r^yy^) yyy7 



(32) 
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*U-K 2, 4, (3, * 

$fy>v- 4 - fc Kp*v/-3, 5 — v*— t — :/?vi"< 

[0185] i%mmm~\ ±mitjmm(osMm\^u 

[0 18 6] *»W«>*«*«tt**ttaKy^— 
"C* £ ft £ # /^stf 3r is^Zft-t 6 SbKtt y <r — coffi 

-«5t<22) 



#^¥9- 2 0 3 8 10 
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o=c c-o 

R 20 OM 



^°y ^/l/r^r!^(0*[i5j^yU-7^Htfefel)inj:^ 

ffi— ^ (2 2) SI/ (2 3) T^£ft5#/l^=^>S 
5«zktt*° y U \ 

[0187] 
[ft 2 4] 



o=c c=o 

I I 

OM OM 



V I I 'J 

o=c c=o 

V 



-H»5t<23) 



R 21 

— (B)k- 4*C CH-V- 

o=c 0 

I 

OM 

[0 18 8] 1IT% (2 2) ftt5-«* (2 

3) iHio^T, BfiSuf2-^ (V) &<J<— «* (1) 

«r*U fltt**!!^, -COOM, fc£VM*-CO- 

flRT-Xtt^^^-^Sr^U, R 2 °|j:-OR' 

R' R" £r*U R' feWWk&>Z>\<^l¥WM<DT VU^ryu 30 

jftOTU-yuS, »*SSt»£&*lM±R* <!r*^lb-C^ 
iCajMfft^AJPlJS^SrSb, R" tt** 

^"t-Sic^S/i^JRJW^Sr^b, R 21 ^U^R 22 ^tK^ 
IR^fcavMi^^/^SrSb, y Ji-COO-fc5 
- O C O - %m L % R 23 te^ oy; T/i-^-^mh 5 1 Mi 
/Npy/7M/ut^i/7^^uaS:St 0 g, h. 
i, j> u Xr/wtt^nf 40 

gte0~6 0^yu%"Cfe9 
h tt 0 — 1 0 0 -=e/u%-efc <9 
i (10-1 0 0 -=eyU%T fe 9 

k « 0 ~ 6 0 ^e/U%T'fo 9 
u tt 0 — 1 0 0 -=e^%trfe 9 
wttO — 1 0 0^e/u%ffc9 
g + h+ i+ j=10 Otfc 19 

k+u+w=100 -Cfc^o 50 



R 22 
r 

[0189] _bJB— (22) <DR' Xt5— ( 2 
3) <Z) 0 tf>t£<£>R' OTyl^/uS&LKTyl^/U^^^T 
yU=*r sum t ttl^it 1—2 4(Ofc<Z>}5SSF* b< , BE 

Tyu^yuScDt^n-et J: < , WftSSrWUT^-Cfc J; 
<> wCOgJ&S^ Lttt, t Kn^rv/i, t Ko*^ 

lft*tl^7/^ulfcSV^7^^U^i/7/U^/l/ 

S<£>4§£\ »i:7y*tf»SL<, -ot^j^3S?Sc2 — 
1 8^Dyy7;l/^/l'S, ^p^/7/1/^/^^7 

^^SSttt^p^y p7;u^SWtl<, 
IO^AP^tli^tl<|j:i-3 7tfc^ « 
±— (2 2) OR^^-OR' OR' , — JRS; 

(2 3) O0 ^-CO-R' OR' tfS—jttiC (2 3) 
^R 23 ^I(:a p^y 7/u^^Ml>v> n ^7 7;^ 

— (2 4) "C^SiXio 
[0190] 
[^ 2 5] 



R 24 

I 



R 2 ^ 



-R 28 
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[0191] :LCT\ -fet (2 4) t^*3^T, R 24 , 
R 2£ \ R 2e \ R 27 ^U ; R 28 ^7K*i^ J ?-fe5^H^ s/*lS 

p 2 ^O^itlrtt, pili2Sfc|j:3T**)!) 
p 3 (il-l 7T?fc9 

Pi+Pattl — 1 7tfe5 0 

^oTt3cfc<, IrWHcR 215 * R 2 <\ R 27 /£l>*R 28 ;^;h, 
^ixWSSS't'^IJfclBfcSfcSJCtt, a45St-*ot 

[0193] ±ibr' ^^^-yu^^p^ry- 

fcii^tt^^^uSoiP^T^y^^X^S^tt 

R' tR" 4rT»»rit-r-5*3W»tt, Sftft. Sfctt 

S*S:$tp«Sfp*ai^tt5FfiSi^*JS8t-e*oT, ffl*. 
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[0 19 4] ttt, ±E-«a;tvTS iX4 - C O OM 
Stt*i^f^^ii¥ife6 t ^tt 2 «£Jl _b{#JB $ ixx 

50 0-50000 OSStfc^o 

[0195] ±|E— (22) Rtf— JR* (23) ~C 

dr/U^OT^ y U~ bm&. Journal Poly 
mer Science, 1 5t, 5 1 5~5 7 41 
( 1 9 5 5m *5t^tt*H«rff 1, 12 1, 3 5 7^ 

20 [0196] TiEfcl— flE* (22) XOt-jRS (23) 

(2 4) x^£tiz*%wfcmmtem&&tfy 

ttftv\, 

[0197] 
[ft2 6] 
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UP-1 
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-{ch 2 -Ch}- ^CH-CH^ -fcH-CH^ 

o o=c c=o o=c^ ^c=o 

C=0 OH OH D 



I 

CH 3 



UP-2 




^Cm-CH)- i^H-CH^ -f-CH-CH^ 



o 



UP-3 



-{cH,-Ch}- -fcH-CH^ "f^-CH^ "fcH-CH^ 

0 o=c c=o o*c c=o o=c c=o 

1 II i. L V 



C=0 O OH OH OH ° 

CH 3 



[0198] 



Hfc2 7] 
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(35) 



mmW-9~ 2 0 3 8 1 0 
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-|ch 2 -chV Xch~chA- Xch-chV X ch -ch4- 



o 

I 
I 

CH 3 



o=c c=o 

I I 

O OH 

\ 

CH, 

<CF a ), 
H 



o=c c=o 

I I 

OH OH 



>=C^ ^c=o 
O 



g/h/i/|=50/40/5/5 



UP-5 



CH 3 

o=c 
I 

o 

I 

CaH* 



-4-ch^-ch)- 

I 

OH 



-fcH. 



k/w t /w a =45/20/30 



-chA- 
c=o 

I 

o 
I 

H 



UP-6 



-(■CH 2 -Ch}- -(-CH-CH^ -(-CH-Ch)- 




o=c 

I 

o 

I 



c=o 

I 

o 

I 



COONa 



Na Na 



g/h/l=70/15/15 



[0199] 



UP-7 



* * [ft2 8] 



i^-fk i^-^h -f? H -? H ): 



O 
I 

c=o 

I 

CH 3 



o=c 

6 



c=o o=c c=o 
I I ! 

OH OH OH 



k/h/i=50/45/5 



UP-* 



-fcHa-CH^ -(-CH-ChV X C H-Ch4- 



c=o 

I 

OH 



I 

o-c c=o 

I I 

OH OH 



4-CH— ch^- 
V I I 'J 

o=c^ ^c=o 
o 



[0 2 0 0] ttjfS-i^ (22) (23) 

as4xa«7ktt*y^— ^a^ffiffijitt, 10-100 

0mg/m z T*5: <b>W£ L< , 0 — 3 0 

Omg /m 8 "?* 5 ~ t * e 

[0 2 0 1] ±8E«tM4# y ^-***JB*Bj*tt<DiM; 50 



k/h/i/j=62/20/20/S 
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[0210] 

^y^<7)ti{i2 og/iooi-iooog/io Jxfe<o*)t««^ia«sixst>«?-ettftt^ 0 

0 1 T-fc 5 , l<{i2 0 0 g/1 0 01-7 0 0 g [0211] [K3p|-Of^JJ] 

[0203] *3BM^^rffl*Sffi*S*a^:»*ttfltriB^ (IBMftl7>f^iA, ibmic) 

T\ «^4i:5^S>9, a«*ffl«r«A'>fc<tt KTIEflF«WihJfc*»*afifc* (1) ^20ml/m 2 i 

5ai%KT"Cfc5 c 1 (1A) SrR*t*#BSiofc 0 JJtffte, ^mP^ihg 
[0 2 0 4] (1) (OS^M^S^A«Mtt««nj«4fe (l) £2 

»9»L ^yMB, *«BSit»L ^tg^tt 5ml/m 2 i:/^J:9l:«U 9 0°CT10M8 

#k *S^tt*«tt(«Sr»JnbTt>J:i\ Jffeb£«*/1 ( 1 A) SrW!*t*#Biofc 0 MU:_bE«« 

[0 2 0 5] SM«»IHc±IE««*JifcjaE#*nfc P^iLg (1 A) ^Ji^TE*^«W^tt»jm»*«BBjS 

«3t*^7-</UAt^SE#arJ:9MHJ-i"a*:*^, 8s 4b (1) SrifrfiU 9 0 o CT5Mm IC60W/ 
JWt5rtW*U\ 36«SJi: LTtt, ^f^^iX c m 2 Oitffi7X»T£:7 >r /U^^ffi 1 0 c m<D£gif tf> 

ffc&W* ^iT^y^yft^, ^ym>-Mt 20 ^4#raffi^SrS!^L*!>-CSI^lKS (1A) <*rb 

IWiitt»*xa*r»v^TR»Sna^i:^«»ttSrJ; [02 12] <Sg«fl&»*»t»>3=i^ (») McoJ?l£ 

0&#£&b»5j£^f*bV\, 80^m(DTAC7^/^ ( = ^Jj # v $ K C 8 0 U V 

[0206] [pvA*«*tti] ±mummm<r>± -s) (onm^ymmwm±mMWM^ en ^20 

<, a**^? >f t «Jt«ftg7 >f i ^«#*s U af«S*lhJi (IB) S:KW\ 31 #8I^S»ttl<Offifc: 

Xfc»*U:fca o -<£>P VA^MTktt^y ^-fc bT IlfiMlM^ (1) ^2 5ral/ra 2 l:/^]; 

B\ sKy tf=/UT/u=i— ^y yf-^ft?*^— SfcifrfliU 9 0tT*l»Bftj|L««fI (IB) Sr 
/K #y ^~/i/ffl5#;/^7 — A^<0*SiSS<^R*#JtfS 30 R«\ _bEfl?«B5ltJl (IB) <o±fc:TE**M6BM&f4 

£e/Bi±s*5 0 ropvAtl-**tt/ittitiKxa, #i--r »ABi6*jR»^» (1) Srjfcfiu 9ot-e55Me« 

>7>f ^liitgMlST^i^iX^O^Sf bl\ U jE(-6 0W/c m 2 coi^EE7Ki^T$r^^/UAco^cg 

[0 2 0 7] [M3t«] *Km<Dfa%m*M%M=f-~7 4 1 0 c m(^EBt^b4»Pi8jB^»tWti3:b»T«ffc& 

^^^WffiJwW«Kjh«X?j«*^j»^J:5W>fb&«*<D KJ| (IB) ilfc«Kt#89, «I*KJB{S»:7 -fA- 

[ 0 2 0 8] «3fe*^7^yu^ttP VA7^/UA^3 ^ [0 2 13] <-f ^9>T ^»*K3p|.>TET AC K— ~f 

*&tf3$r*fl^4fc, -tixtc:Sbfl.S:^tf**«Jcftafb Sr^-r^* — Sriib-catiBU lDETiDE^^^?)»E 

a*«^fc«), «3t«^f^»^tt5s#»K*,jc*<^p5SB i mm.mizmsmm 1 o o%<^k— ^jBtsr^uh^b*] 

v\ ft*^«#«/B#»:7 r.^^TE«>*«RJh**»aHj«» (1) t20ral/ 

SO (PVA7K«i^7f^^^) K«»fcSt*tt»flJ (1) ^2 01^1/111^45,1:9 1:1*1, 1 #16* 

Lt8t9^ % o-yu«<DEE#*B*f-CBE#b 1 n~yU bT*«#Jf (CI) U lUi^t. TB**«i! 

«a6*t?««-t-«*te^i: bix-ct^fco itmmwm\\mmm ( 1 ) snat^r 2 5 m 1 /m 

[0209] pvA*a*tt«. 2 (w»fj^3Mrn) «-4SJ:5^»«B*ih 

^fc»^±E^jfeT*#0»H*lll*tt*5#6>jxa^^ 50 1 (CI) ^iKttflJU 9 0 C CT*15)©^^ feSt^ 
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4tdfl¥9 - 2 0 3 8 1 0 



0 c m<7)Sgpi/^ib 4 #Pdm^£iiMffc1±- LTSMffi£MJf /U^ 1 C £f£®J bfc 0 

(CI) tL. II^I^(tTAC7^/Ui,©aM* [0214] 
({^SKit^^AK^ (1) » 

1 P ~ 1 0.5 



1 



1 0S*g|3 

^ ^ / — )\s 

((Emmmm^mmin^) (i) » 

UP-l?)5%7thy« 2 0113! 



2: 

4 3*4? 



3 8: 



2S4SI5 



1-5* 



Tirh:x 4 0fi4£l5 

«*^i»«ffttt«/IBjfe*fSj|iajE«4S) (1) » 

&° n *yv=.-HF-2 3 2) 5 0S42B 

XS&mm («c) M ffi&^sUtflr^T-l 8 4) 

3fi4S(5 
3 0S4SI5 

[0215] «T A C K-^» TACMg K-^ ^[0216] 

TAC 18 5 5kg 

TP P 18 5kg 

9 7 9 1 kg 

#4M*R|RJH ( 1 ) * 9 0kg 

**^j»»iR»J (i) fi2-^^/i—.^^u-2-^ry 

[0 2 17] (IMffil7^^2A, 2BM2 *iffii7^^1A, 1 BXtfl CtB*|c«*«M 
#tt*tt«ifiMb ( 1 ) SrR ( 2 ) frg^T, J:E«5tS* [0218] 

mmp5±mm^mm^m (2) » 
1 p- 1 3 

^ ^ y — ju 

(difli^WMfe) (2) » 
UP- 1 

m^mmittmmm^mmvv (2) » 

(»±->y *>r>ffc* («) © iSpUt^y74 3 i) 

5 Siiigtf 



0. 5S»g(5 

2as^ 

3 7fi»g{5 
5 0M8B 

0. 5 mi 

5 0 SSSB 

5 ommt 
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fc. 

[0 2 19] («3t«fflftg7>f/^3A, 3BW3 
C^® ffi)tWffil7^;^2A, 2B/£t>*2Cc7) 
«F«Rlt«»*jBEjfifi8;» (2) ^Tffifs) (3) 

C**B&ihJ|]ft«»jBAtt (3) » 

I P — 1 6 

7K 

^ ^ y — 

[ 0 2 2 1 ] HgMri7^^4A, 4BM4 
C<Z)fHR) M^t^m^my-C^^2A^ 2BM2C^ 
^«*®^?R«a^ (2) 35S|actett, TiaffiSBSih 
• a^ttfflj** (2) Srlff] (4) CfiT, *jfc**MS 

8!ftttttffiSi«tt»iAt4b (2) ^ (3) ic^^r, k 20 
mmp5±mm^mmf&&) u) » 

I P- 1 9 

y * / — A- 



(38) ^pflip9_2 0 3 8 1 0 
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2 5 US 
2 5 fii£[5 

KltS (3A, 3BM3C) , §Sfl (3A, 3B 
M3C) XtjqBMkftK* (3 A, 3BW3C) §rf^ 



[0 2 2 0] 



0. 5S*g|5 

211SR 
7 711^ 

2 o mmn 0 

^oT, -tix-Pix«rmB6ih« (4 A. 4BM4C) , M 

mmm (4 a, 4bm4o RumikBtrnm (4 a, 

y ^ )VK 4 A > 4 B&I/4 CSrf^SSbfCo ftte, rixfe 



[0 2 2 2] 



0. 

2liS 

4 7Si^|5 

5 ommn 



(^!«K^ttttffitt««aBjA« (3) » 
6 6) 

Sp°p^,MX-3 0 0 ¥«3^m) 1. 8fi« 



3 osss 



[0 2 2 3] (i*Sfflftl7^^5A, 

ccni^m mxttmvkW: y^^j* i a, ibsi/ic^ 

W^^rfy^y ? y j ^J±<DT AC? s( /uj*(Dftk>t) 

IZfifA (m SCO rtTi<7)]? $80/im(7)PC7^/UA^ 
ftffitt, PC7^/^cOSffi:20W/m 2 'min 
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